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1 INTRODUCTION 
This report contains the results of numerous 
cyclic triaxial tests performed within the 
framework of the project "Probabilistic Design 
Tools for Vertical Breakwaters (PROVERBS), 
MAST Ill". The performed tests constitute a 
part of an established data base to be used to 
estimate the undrained cyclic response of 
granular materials typically found in 
connection with the foundation of monolithic 
coastal structures as vertical breakwaters. As 
the data base is oriented to provide the 
necessary soil parameters for feasibility studies 
of coastal structures and to help in the design 
of optimal laboratory testing programs on 
actual sites, it is necessary to take some of the 
factors that affect the cyclic response into 
account. 
Some of the factors that affect the cyclic 
stress-strain response of soil are listed below 
(Seed and Lee, 1966; Lee and Seed, 1967; 
Mulili et al. 1975; Pillai and Byrne, 1994): 
• Initial density 
• Initial state of stress 
• Load amplitude 
• Number of cycles 
• Overconsolidation and preshearing 
• Grain size and grading 
• Drainage characteristic of the deposit 
In the present study the effects of the first 
four points on the list have been considered. 
The study is accomplished by performing 
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several undrained cyclic triaxial tests, on 
specimens with three different initial relative 
densities, starting from different initial states 
of stress and applying various load amplitudes. 
The tests are performed on reconstituted 
medium dense to dense samples of Eastern 
Scheldt Sand. Soil properties, applied 
equipment and test procedures are described in 
the succeeding sections, concluding with a 
summary of the performed tests. 
2 EASTERN SCHELDT SAND 
Eastern Scheldt Sand is a fine, well-sorted line 
shore quartz sand, with sub-rounded to 
rounded grains. The classification properties 
are summarised in Table 1. For further 
information about grain size distributions refer 
to Jakobsen (1998a). 
Table I . Classification properties for Eastern 
Scheldt Sand. 
Property 
Specific gravity, G, 
Maximum void ratio, e max 
Minimum void ratio, e mln 
Maximum grain size, d1oo 














3 TESTS EQUIPMENT 
During the undrained cyclic triaxial test axial 
load and deformation as well as pore and cell 
pressures are electronically measured and 
transmitted to the computer for data processing 
and fast and accurate actuation of axial load 
adjustments. In cases where drainage is 
allowed the volumetric changes can be 
measured by use of the backpressure system. 
Information about the used equipment and its 
capabilities are found in Jakobsen (1998). 
To avoid measuring errors due to false 
deformations of the device, all measurements 
are performed as close to the specimen as 
possible. Thus, displacement transducers are 
mounted on the top and bottom pressure heads, 
the axial load is measured inside the cell and 
the pore pressure is measured in the bottom 
pressure head beneath the porous filter. 
4 SPECIMEN PREPARATION 
In order to obtain homogeneous stress and 
strain states in the specimen during testing, all 
tests are performed on 70x70 mm specimens 
using lubricated ends (Jacobsen, 1970; Rowe 
and Barden, 1964; Kirkpatrick, 1974). 
The specimens are prepared by dry and 
moist tamping in a split mould, using the 
undercompaction method (). The preparation 
method, water content, number of layers, void 
ratio and relative density for the three test 
series are given in Table 2. 
Table 2. Key characteristics for specimen 
preparation. 
e DR Method w Layers 
[ -] [%] [%] 
0.671 72.9 Dry 0.0 3 
0.573 106.1 Moist 2.0 4 
0.619 90.5 Dry 0.0 3 
When the moist tamping procedure is used the 
specimens are prepared with an initial height 
of90 mm and afterwards trimmed. 
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All the specimens are saturated by use of the 
backpressure and technique, as a high degree 
of saturation is necessary for the achievement 
of reliable pore pressure measurements. The 
degree of saturation is checked by measuring 
the pore pressure coefficient, B, expressing the 
ratio between the instant change in pore 
pressure and the imposed change in the cell 
pressure (Skempton, 1954). The degree of 
saturationis found to be acceptable ifB-values 
above 0.975 are obtained. 
5 PERFORMED TRIAXIAL TESTS 
After saturation all the specimens are 
isotropically consolidated at a maximum 
loading rate of 5 kPa per minute to an effective 
radial pressure CT~ of 125 kPa. The specimens 
are afterwards anisotropically consolidated to 
an effective vertical pressure of 250 kPa, equal 
to a shear stress r o of62.5 kPa. 
In order to simulate the stress history of soil 
deposits located under water and affected by 
wave actions the specimens are subjected to 
preshearing or precycling. The precycling is 
applied as a drained cyclic sinusoidal load with 
a shear stress amplitude ~rc;~ of 25 kPa, 
corresponding to 10% of the effective vertical 
consolidation pressure. After 400 load cycles 
with a period of 10 seconds the permanent 
strains have normally stabilised. 
The specimens are after precycling brought 
to a predefined shear stress level r a which 
corresponds to the average shear stress during 
the cyclic loading step. The change in shear 
stress ~ra is applied under either drained or 
undrained conditions with the radial pressure 
kept constant. A sinusoidal loading with a 
period of 10 seconds and constant load 
amplitude, defined by the cyclic shear stress 
amplitude ~Tcyc, is afterwards applied. The 
radial pressure is kept constant throughout the 
test. The test conditions in terms of initial void 
ratio, average shear stress and cyclic shear 
stress amplitude for the performed tests are 
summarised in Table 3. Graphing of the 
performed tests are found in Enclosure 1. 
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Table 3. Test conditions for cyclic triaxial 
tests. 
Test No. eo llra Application ll"Ccyc 
[ -] [kPa] of llra [kPa] 
9701.33 0.688 - - 112.5 
9701.34 0.692 - - 25.0 
9701.35 0.689 - - 56.3 
9701.36 0.688 112.5 Drained 50.0 
9701.37 0.691 - - 75.0 
9701.38 0.690 75.0 Drained 75.0 
9701.39 0.690 -137.5 Undrained 112.5 
9701.40 0.690 37.5 Undrained 50.0 
9701.41 0.689 72.3 Drained 100.0 
9701.42 0.686 112.5 Undrained 150.0 
9701.43 0.690 87.5 Undrained 37.5 
9701.44 0.689 -112.5 Drained 45.0 
9701.45 0.692 75.0 Undrained 100.0 
9701.46 0.690 112.5 Drained 150.0 
9701.47 0.687 -87.5 Undrained 62.5 
9701.48 0.689 -112.5 Undrained 45.0 
9701.49 0.685 -87.5 Drained 37.5 
9701.50 0.569 - - 56.3 
9701.51 0.570 - - 125.0 
9701.52 0.572 - - 87.5 
9701.53 0.569 62.5 Undrained 75.0 
9701.54 0.569 - - 162.5 
9701.55 0.570 112.5 Undrained 125.0 
9701.56 0.568 112.5 Drained 125.0 
9701.57 0.568 162.5 Undrained 193.8 
9701.58 0.569 162.5 Drained 193.8 
9701.59 0.572 -75.0 Undrained 25.0 
9701.60 0.570 -75.0 Drained 25.0 
9701.61 0.571 -100.0 Undrained 50.0 
9701.62 0.618 - - 121.9 
9701.63 0.619 - - 56.3 
9701.64 0.617 137.5 Undrained 168.8 
9701.65 0.617 -87.5 Undrained 37.5 
9701.66 0.619 62.5 Undrained 75.0 
9701.67 0.619 100.0 Drained 121.9 
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6 PRESENTATION OF TEST RESULTS 
The analysis of the test results is briefly 
discussed and parameters used for description 
of characteristic stress and strain states are 
defined. During the tests simultaneous values 
of axial displacement, volumetric change, 
radial pressure, pore pressure and axial load 
are measured by the principles outlined in 
Section 3. As both the measured loads and 
displacements coincide with the principal axes 
of stresses and strains the analysis is straight 
forward. The linear engineering strain measure 
is adopted for description of the relative 
deformation of the specimen: 
H o-H 
ea= H o (1) 
(2) 
The stresses are given as true stresses, 
expressing the ratio between current load and 
current area. The cross sectional area of the 
specimen is continuously corrected by: 
A =Ao l-ev 
l - ea (3) 
The test results are in general presented in 
terms of the shear stress 't and mean stress p': 
-r = f(a~- a~)= f(aa- O"r) (4) 
p' = f(CJ~ + 2CJ~) = f((O"a- u)+ 2(CJ,- u)) (5) 
in which primes ' denote effective stresses. 
For description of the cyclic load and the 
development in stresses and strains during the 




The permanent pore pressure uP is determined 
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for r equal to r a after each load cycle. The 
development in pore pressure is furthermore 
described in term of the cyclic pore pressure 
given by: 
(13) 
The development in strains are given in terms 
of cyclic axial strain eczc and permanent or 
irrecoverable axial strain c!a within each load 
cycle. The cyclic axial strain is calculated by: 
cyc(N) _ .l( . ) ea - 2 emax - emm (14) 
The permanent axial strain is taken at the same 
time as the permanent pore pressure. 
7 SUMMARY OF TEST RESULTS 
Results from the tests, outlined in Table 3, are 
shown in Enclosures 2-36 consisting of four 
pages each. 
Page 1: Test conditions, test programme 
and results of isotropic and anisotropic 
consolidation before precycling. 
Page 2: Results from precycling, 
application of 1::. r a and undrained cyclic 
loading. For the latter these include permanent 
and cyclic pore pressure and permanent and 
cyclic axial strain for chosen cycles. 
Page 3: Plot of stress-strain response during 
consolidation steps. 
Page 4: Development of shear stress, pore 
pressure and axial strain quantities with 
number of cycles applied. 
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10NOTATION 
A [mm3] : specimen area 
B [-] : Skemptons pore pressure 
parameter 
c [-] : coefficient of curvature 
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: relative density 
:void ratio 
: specific gravity 
: specimen height 
: number of cycles 
: mean normal stress 
: pore pressure 
: coefficient of uniformity 
:volume 
: water content 
: pressure 
: shear stress 
: change in shear stress 




: cyclic loading 
: max1mum 
: minimum 
: denotes effective parameter 
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Description of soil 
Eastern Scheldt Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
K al970 l.dat 1997-11-23 B-value 
Test program Isotropic consolidation, d: 
r 
Loading rate: 
An iso tropic consolidation, 't : 
0 
Loading rate: 
Cyclic loading .6.-cpre: 
' eye 
Period: 
Anisotropic consolidation, -c : a 
Loading rate: 
[B) A pp lied drained 
D Applied undrained 






Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (e) 







Pore pressure (u) 
Axial strain (ea) 
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7 3.5 5 
0.685 
kPa 
















Cyclic Triaxial Test No. 9701.33 
Cyc lic loading (drained precycling) 
Number of cycles applied (N) 
Axial strain (Ea) 
Volumetric strain (E) 
An isotropic corn pression 
Shear stress ('t) a 
Confining pressure (crr) 
Pore pressure (u) 
Axial stra in (Ea ) 
Volumetric strain (e) 
Cyclic loading N=l 
Permanent pore pressure (uP) 105.0 
Cyclic pore pressure (u cyc) 80.7 
Permanent axial strain(£~) 0.47 
Cyclic axial strain (e~yc) 1.78 
N = 100 
Permanent pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Permanent axial stra in (c.~) 
Cyclic axial strain (E~yc) 
N=1250 
Permanent pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Permanent axial strain(£~) 





























3 01.2 kPa 
0.50 % 
0.64 % 
N = 13 N=50 
118.2 kPa 
13 3.6 kPa 
10.2 8 % 
8.70 % 
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Description of soi l 
Eastern Scheldt Sand Dimension 
Height [mm] 
Cyclic Triaxial Ap paratus Diameter [mm] 
Calibration fi le Date Void ratio 
Cal.dat 1997-11-25 B -value 














D Applied undrained 




Confining pressure (crr) 




Volumetric stra in (Ev) 
Anisotropic corn press ion 
Shear stress ('t ) 
0 
Confining pressure (cr) 




Volumetric strain (E) 
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Evaluated : KP J 
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Cyclic Triaxial Test No. 9701.34 









































Cyclic Triaxial Test No. 9701 .34 
Cyclic loading (d rained precycli ng) 
Number of cycles applied (N) 
A x i a I strain (Ea ) 
Volumetric strain (cv) 
Anisotropic corn pression 
Shear stress (-r ) a 
Confining pressu re (cr
1
) 
Pore press ure (u) 
Axial strain (Ea) 
Volumetric strain (Ev) 
Cyclic load ing N = 1 
Permanent pore pressure (uP) 5.6 
Cyc lic pore pressure (ucyc) 6.3 
Perman en t axial s train (~) 0.07 
Cyc lic axial strain (c~yc) 0.41 
N =100 
Permanent pore pressure (u P) 34.6 
Cyc lic pore pressure (ucyc) 7.1 
Perman ent axi al strain (EP) 
a 
0.35 
Cycl ic axi al strain (c~yc) 0.01 
N=2000 
Permanent pore pressure (uP) 54.3 
Cy clic pore pressu re (ucyc) 6.0 
Permanent axial strain (£~) 0.81 
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23.9 29.1 kP a 
7.5 7.3 kPa 
0.22 0.27 % 
0.01 0.01 % 
N = 1 000 N=1500 
49.7 51.9 kPa 
6.1 6 .I kPa 
0.67 0.7 5 % 
0.0 1 0.01 % 
N =3500 N=4000 
58.2 58 .6 kPa 
5.8 5.5 kPa 
0.95 0.99 % 
0.01 0.01 % 
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Isotropic compress ion 
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Description of soil 
0 osterschelde Sand Dim ens ion 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
C al.dat 1997-12-15 B -value 







Cyclic loading, Ll-v're: 
eye 
Period: 
Anisotropic consolidation, 'ta: 
Loading rate: 
~A pp lied drained 
D Applied un drained 
Cyclic load ing , Ll't : 
eye 
Period: 
I so trap ic corn pres sio n 
Confining pressure (crr) 
Pore pressure (u) 






Confining pressure (crr) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (f) 
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Cyclic Triaxial Test No. 9701.35 





































30 0.4 kPa 
0.46 % 
0.60 % 
Cyclic Triaxial Tes t No. 9701.35 
Cyclic loading (drained precycling) 
Number of cycles applied (N) 
Axial strain (ea) 
Volumetric strain (ev) 
Anisotrop ic compression 
Shear stress ('t) a 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (~::v) 
Cyclic loading N=l 
Permanent pore pressure (uP) 14.5 
Cyclic pore pressure (ucyc) 12.6 
Perm ane nt axial strain (e~) 0.14 
Cyclic axial strain (e~yc) 0.11 
N =l OO 
Permanent pore pressure (uP) 60.8 
Cyclic pore pressure (ucyc) 12.6 
Permanent axial strain (e~) 2.32 
Cyclic axia l strain (e~yc) 0.07 
N = 125 0 
Permanent pore pressure (uP) 67.1 
Cyc lic pore pressure (ucyc) 13.2 
Permane nt axial strain (e~) 5.68 

















































52.2 57.8 kPa 
12.8 12.5 kPa 
1.18 1.68 % 
0.07 0.07 % 
N=750 N= 1000 
66 .9 67.6 kPa 
12.7 12.9 kPa 
4.75 5.25 % 
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Description of soil 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
C al.dat 1997-11-27 B-value 
Test program Isotropic consolidation, d : 
r 
Loading rate: 
Anisotropic consolidation, 1: : 
0 
Loading rate: 
Cyclic loading, Ll~re: 
eye 
Period: 
Anisotropic consolidation, 1:a: 
Loading rate: 
~Applied drained 
0 Applied undrained 






Pore pressure (u) 
A xi a! strain (Ea) 
Volumetric strain (Ev) 
Anisotropic compression 





Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (c) 
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426.5 kP a 





Cyclic Triaxial Test No. 9701.36 
Cyclic loading (drained precycling) 
Nu mber of cycles ap plied (N) 
A xi a I strain ( E~ ) 
Volumetric strain (Ev) 
Anisotropic compression 
Shear stress(-. ) 
~ 
Confin ing pressure (crr) 
Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (E) 
Cyclic loading N=1 
Permanent po re pressure (uP) -26.5 
Cyclic pore pressure (ucyc) 20.8 
Permanent axial stra in (E~) 2.77 
Cyclic axia l strain (E~yc) 0.11 
N= IOO 
Permanent pore pressure (uP) -43.6 
Cyc lic pore pressure (ucyc) 8.4 
Permanent axial strain (E~) 3.46 
Cyclic axial strain (E~yc) 0.02 
N= l 250 
Permanent pore pressure (uP) -41.1 
Cy clic pore pressure (ucyc) 9.1 
Permanent axia l strain (E~) 3.96 
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400 
0.57 % 
0.7 5 % 
Global 






-4 1.2 -42.8 kPa 
8.0 8.3 kPa 
3.18 3.31 % 
0.02 0.02 % 
N=750 N = 1000 
-42.4 -42.4 kPa 
8.6 8.8 kPa 
3.85 3.91 % 






A alborg Uni versity 




























A alb org University 
Enclosure No. 5 
Checked: KPJ 




























Anisotropic compressio n 
Pre cycling 









~ -40 - -- --- ----








Data collection stopped at N=1008, 


















---- ---- -- ----
--- ---




---- --- ............ - -
1500 2000 
Aalborg Unive rsity 
Enclosure No. 5 
Checked: KPJ 
Page 1 
Description of soil 
Oosterschelde Sand Dimension 
Height [mm ] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
C al.dat 1997-11-30 B-value 
Test program Isotropic consolidation, d : 
r 
Loading rate: 
Anisotropic consolidation, -c : 
0 
Loading rate: 
Cyclic loading, L.\-cPre: 
eye 
Period: 
Aniso tropic conso lidation, -c : a 
Loading rate: 
~Applied drained 
D Applied undrained 
Cyclic loading, L.\-c : eye 
Period: 
Isotropic compression 
Confining pressure (cr) 
Pore pressure (u) 
Axia l strain (Ea) 
Volumetric strain (£) 
Anisotropic compression 
Shear stress (-c) 
0 
Confining pressure (crr) 
Pore pressure (u) 
A xi a! strain (Ea) 
Volumetric strain (Ev) 




Enclosure No. 6 
Checked: KPJ 
Cyclic Triaxial Test No. 9701.37 


























kP a/m in 
kPa 
kPa 
kP a/m in 
kPa 
426 .6 kPa 
301.6 kPa 
0. 10 % 
0.3 9 % 
63.1 kPa 
426.5 kP a 
30 1.5 kPa 
0.3 6 % 
0.52 % 
Cyclic Triaxial Test No. 9701.37 
Cyclic loading (drained precycling) 




Volumetric strain ( ev) 
Anisotropic corn pression 









Volumetric strain (e) 
Cyclic loading N=1 
Permanent pore pressure (uP) 40.9 
Cyclic pore pressure (ucyc) 30.3 
Permanent axial strain (eh) 0.21 
Cyclic axial strain (e~yc) 0.19 
N=50 
Permanent pore pressure (uP) 116.5 
Cyclic pore pressure (ucyc) 36.9 
Permanent axial strain (e~) 13.09 
Cyclic axial strain (e~yc) 0.83 
Permanent pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Permanent axial strain (e~) 







3 3.3 38.7 





















113 .3 115.0 kPa 
40.4 37.8 kPa 
5.64 10.23 % 









A alborg Uni versity 












Job: MAST Ill 
Exec uted : KPJ 














Enclosu re No. 6 
Checked: KPJ 
























Cyclic Triaxial Test No. 9701.37 
200 













































Enclosure No. 6 
Checked: KPJ 
Page 1 
Description of soil 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
C al.d at 1997-12-04 B-value 
Test program Iso tropic consolidation, d: 
r 
Loading rate: 
Anisotropic consolidation, 't : 
0 
Loading rate: 
Cyclic loading , .6.-&re: 
eye 
Period: 
Anisotropic consolidation, 't : a 
Loading rate: 
~ A pp lied drained 
0 Applied undrained 







Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (ev) 
Anisotropic compression 





Pore pressure (u) 
Ax ial strain (ea) 
Volumetric strain (ev) 
Job: MAST III 
Executed: KPJ 
Evaluated: KPJ 
A alborg University 
Enclosure No. 7 
Checked: KPJ 










































Cyclic Triaxial Test No . 9701.38 
Cyc lic loading (drained precycling) 
Number of cycles applied (N) 
Ax:ial stra in (ea) 
Volu metric strain (ev) 
Anisotropic com pression 
Shear stre ss (-c) a 
Confining pressure (crr) 
Pore pressure (u) 
Ax: ial stra in (ea) 
Volumetric strain (e) 
Cyclic loading N= 1 
Perm ane nt pore pressure (uP) -25.3 
Cyclic pore pressure (ucyc) 32.2 
Permanent ax:ial strain(~) 1.29 
Cycl ic ax: ia l strai n (e~yc) 0.40 
N=100 
Permanent pore pressu re (uP) -27.3 
Cyclic po re pressure (ucyc) 15.0 
Permanent ax: ial strai n (e~) 2.86 
Cyclic ax:ial strain (e~yc) 0.04 
N = 1500 
Permanent pore pressure (uP) -1 2.1 
Cyclic pore pressure (ucyc) I 5.2 
Perm anent ax:ial strain (e~ ) 4.89 











































13 9.6 kPa 
425 .2 kPa 
300.2 kPa 
1.1 9 % 
0.68 % 
N=25 N=50 
-28 .8 -28 .s kPa 
14 .2 14.5 kPa 
2' 19 2.51 % 
0.05 0.05 % 
N=750 N = 1000 
-18.4 -1 6.6 kPa 
15.7 15 .6 kPa 
4.21 4.46 % 
0.05 0.04 % 
N=3000 N =3600 
-4.8 -3.0 kPa 
14 .8 14.4 kPa 
5.84 6.12 % 
0.04 0.04 % 
Aa lborg Un iversity 
Enc losure No. 7 











Job: MAST Ill 













Cyclic Triaxial Test No. 9701.38 
200 
~ 




A alborg University 
Enclosure No. 7 

























Cyclic Triaxial Test No. 9701.38 
400 
~ 














































Enclosure No. 7 
Checked: KPJ 
Page 1 
Description of soil 
0 osterschelde Sand Dim ension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
C al.d at 1997-12-06 B-value 
Test program Isotropic consolidation , dr: 
Loading rate: 
Anisotropic consolidation, 't 
0 
Loading rate: 
Cyclic loading , ~~re: 
eye 
Period: 
Anisotropic consolidation , 't : 
Q 
Loading rate : 
0 Applied drained 
~Applied undrained 
Cyclic loading, ~'t : eye 
Period : 
Isotrop ic compression 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (ea) 
Volum etric strain (ev) 
Anisotropic compression 
Shear stress ('t) 
0 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain(~) 
Job: MAST Ill 
Executed : KPJ 
Evaluated: KPJ 
Aalborg University 
Enclosure No. 8 
Checked: KPJ 







































Cyclic Triaxial T est No. 9701.39 
Cyclic loading (drained precycling) 




Vo lumetric strain (e.) 
Anisotropic corn pression 
Shear stress ('t ) 
n 
Confining pressure (a) 




Volumetric strain (ev) 
Cyclic loading N=1 
Permanent pore pressure (uP) -370.5 
Cyc lic pore pressure (ucyc) 245.6 
Permanent axial strain (e.~) -11.0 2 
Cyclic axial strain (e.~yc) 5.41 
Permanent pore pressure (uP) 
Cyclic pore pressu re (ucyc) 
Permanent axi al strain(~) 
Cyclic ax ial strain (e.~yc) 
Permanent pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Permanent axia l strain (e.~) 



































Aalborg Univers ity 











Job : MAST Ill 
Executed: KPJ 



















Enclosure No. 8 
Checked: KPJ 























Isotrop ic compression 
Anisotrop ic compression 
Precycling 

















~ ~ ~ 
~ 
-20.0 
0 1 2 
N [-] 
!Remarks Job: MAST III Aa lborg University 
Executed : KPJ Enclosure No. 8 
Evaluated: KPJ Checked: KPJ 
Page 1 
Description of soil 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
C al.dat 1997 -12-05 B-value 
Test program Isotropic consolidation, d : 
r 
Loading rate: 
Anisotropic consolidation, 't : 
0 
Loading rate: 
Cyclic loading, il-fre : 
eye 
Period: 
Anisotropic co nsolidation, 't : 
3 
Loading rate: 
0 Applied drained 
~Applied undrained 







Pore pressure (u) 
Axial stra in (e
3
) 
Volumetric strain (ev) 
Anisotropic compression 
Shear stress ( 1: ) 
0 
Confining pressure (crr) 




Volumetric s train(~) 




Enclosure No. 9 
Checked: KPJ 


































0.1 1 % 
0.42 % 
62.9 kP a 
425 .5 kPa 
300.5 kP a 
0.32 % 
0.57 % 
Cyclic Triaxial Test No. 9701.40 
Cyc li c loading (drained precycli ng) 
Number of cycles applied (N) 
Axial strain (£a) 
Volumetric strain (£v) 
An iso tropic compression 
Shear stress (-c) 
a 
Confining press ure (crr) 
Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (E) 
Cyclic loading N= 1 
Permanent pore pressure (uP ) -6.4 
Cyclic pore pre ssure (ucyc) 17.1 
Perma nent ax ial s train (£~) 0.49 
Cyclic axial strain (£~ye) 0.21 
N=100 
Permanent pore pressure (uP) 4.8 
Cyclic pore pressure (ucyc) 11.6 
Pe rman ent axial s train (£~) 1.32 
Cyclic axial str ain (£~ye) 0.03 
N=1250 
Permanen t pore pressure (uP) 13.0 
Cyclic pore press ure (ucyc) 11.2 
Permanen t axial s tra in (£~) 2.23 




















Job: MAST Ill 




























0.2 2.5 kPa 
11.4 11.5 kPa 
0.95 1.1 2 % 
0.03 0.03 % 
N=750 N = 1000 
11.8 12.6 kPa 
11.2 11.2 kP a 
2.02 2.14 % 
0.03 0.03 % 
N =2000 
13 .9 kPa 
11.1 kP a 
2.44 % 
0.03 % 
A alborg University 












Job : MAST III 
Executed: KPJ 
Evaluated: KPJ 




~ 100 I 
r-~ 
I 
J I 0 
100 
p' [kPa] 
























• Isotropic compression 
Anisotrop ic compression 
* Precyc ling 




















0.0 0 _ 
0 500 


















Job: MAST Ill 
Executed: KPJ 
Ev aluated: KPJ 
Page 4 
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1500 2000 
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1500 2000 
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1500 2000 
Aalborg University 
Enclosure No. 9 
Checked: KPJ 
Page 1 
De scription of soil 
Oosterschelde Sand Dimension 
Height [mm ] 
Cyclic Triaxial Apparatus Diameter [mm ] 
Calibration file Date Void ratio 
Cal.dat 1997-12-07 B-value 
Test program Isotropic consolidation, d: 
r 
Loading rate: 
Anisotropic consolidation, 't : 
0 
Loading rate : 
Cyclic loading , t.1f 1e : 
eye 
Period: 
Anisotropic consolidation, 't : 
~ 
Loading rate: 
IBl Applied drained 
D A pp lied und rained 
Cyclic loading, t.'t : eye 
Period: 
Isotropic compression 
Confining pressure (o) 
Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (E) 
Anisotropic compression 





Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (ev) 
Job : MAST III 
Executed: KPJ 
Evaluated : KPJ 
Aalborg University 
Enclosure No. 10 
Checked: KPJ 






































400 .2 kPa 
0.28 % 
0.51 % 
Cyclic Triaxial Test No. 9701.41 
Cyclic loading (drained precycling) 




Volumetric strain (ev) 
Anisotropic compression 
Shear stress ('t) 
a 
Confining pressure (crr) 




Volumetric strain (ev) 
Cyclic loading N=1 
Permanent pore pressure (uP) -22 .5 
Cyclic pore pressure (ucyc) 44.3 
Permanent axial strain (€.~) 1.28 
Cyclic axial strain (E~yc) 0.41 
N=lOO 
Permanent pore pressure (uP) -19.8 
Cyclic pore pressure (ucyc) 18 .6 
Permanent axial strain (e~) 4.24 
Cyclic axial strain (E~yc) 0.06 
N=1250 
Permanent pore pressure (uP) -6 .5 
Cyclic pore pressure (ucyc) 20.3 
Permanent axial strain (e~) 8.10 
















































0 .57 % 
N=25 N=50 
-23.1 -21 .6 kPa 
18.7 18.5 kPa 
2.98 3.50 % 
0.07 0.06 % 
N=750 N = 1000 
-1 0 .1 -8.0 kPa 
19.9 20.2 kPa 
7.12 7.67 % 






A alborg University 










Job: MAST Ill 









































Ani sotropic compress ion 
Precycl ing 
\ 
Cyclic Triaxial Test No. 9701.41 
400 
~ 
"' ~ 200 
~"'""- -----
---- ............ ......... - ---0 
0 500 
100 


























Job: MAST Ill 
Executed: KPJ 
Evaluated : KPJ 
Page 4 
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Aa lbo rg Un iversity 
Enclosure No. 10 
Checked: KPJ 
Page 1 
Description of soil 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus. Diameter [mm] 
Calibration file Date Void ratio 
Cal.dat 1997-12-09 B-value 
Test program Isotropic consolidation, d : 
r 
Loading rate: 
Anisotropic consolidation, 't : 
0 
Loading rate: 
Cyclic loading, t:,.:r!m: 
eye 
Period: 
Anisotropic consolidation, 't : a 
Loading rate: 
D Applied drained 
[El Applied undrained 
Cyclic loading, ~'t : eye 
Period: 
Isotropic compression 
Confining pressure {crr) 
Pore pressure (u) 
Axial strain {~::,) 
Volumetric strain{£) 
Anisotropic compression 
Shear stress ('t) 
0 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (e,) 
Vo lumetric strain (e.) 
Job: M A ST III 
Executed : KPJ 
Eva luated: KPJ 
Aalborg University 
Enclosure No . 11 
Checked: KPJ 









































Cyclic Triaxial Test No. 9701.42 
Cyclic loading (drained precycling) 
Number of cycles applied (N) 
Axial strain (£a) 
Volumetric strain (£v) 
Anisotropic compression 
Shear stress (-c) 
Q 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (€a) 
Volume tric strain (€v) 
Cyclic loading N=1 
Permanent pore pressure (uP) -44.7 
Cyclic pore pressure (ueye) 65.9 
Permanent axial strain(£~) 1.92 
Cyclic axial strain (£~ye) 0.57 
N=IOO 
Permanent pore pressure (uP) -56.4 
Cyclic pore pressure (ueye) 24.8 
Permanent axia l strain(£~) 5.48 
Cyclic axial strain (£~ye) 0.09 
N=1132 
Permanent pore pressu re (uP) -3 8.3 
Cyclic pore pressure (ueye) 27.4 
Permanent axia l strain(£~) 10.00 
Cyclic axial strain (£~ye) 0.08 



















Job : MAST III 
Executed: KPJ 
Evaluated: KPJ 





















-57.2 -57.8 kPa 
25 .6 24.6 kPa 
3.97 4.67 % 
0.11 0.10 % 
N=750 N = 1000 
-3 7.9 -3 9.7 kPa 
26.8 27.6 kPa 
8.95 9.67 % 















I • 0.0 
0 
Job: MAST Ill 
Executed: KPJ 
Eval uated: KPJ 
I 











J - I 0 
200 
p' [kPa] 






















e [% ] 
a 
2.0 
Isotropic compre ss ion 
Aniso tropic com press ion 
Pre cycling 







"' p.... =. -100 
-200 
20.0 












































- - - -
- - -~ 
1200 






Enclosure No. 11 
Checked: KPJ 
Page 1 
Description of soil 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
Cal.dat 1997-12-08 B-value 
Test program Isotropic consolidation, d : 
r 
Loading rate: 
Anisotropic consolidation, 1: : 
0 
Loading rate: 
Cyclic loading, ~-t'm: 
eye 
Period: 
Anisotropic consolidation, 1:a: 
Loading rate: 
0 Applied drained 
~Applied undrained 
Cyclic loading, ~'t : eye 
Period: 
Isotropic compression 
Confining pressure (o) 
Pore pressure (u) 
Axial strain (ea) 
Volume tric strain (Ev) 
Anisotropic compression 
Shear stress (1:) 
0 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (~::a) 





Enclosure No. 12 
Checked: KPJ 








































Cyclic Triaxial Test No. 9701.43 
Cyclic loading (drained precycling) 
Number of cycles applied (N) 
Axial strain (ea) 
Volumetric strain (ev) 
Anisotropic compression 
Shear stress (1:) a 
Confin ing pressure (crr) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (ev) 
Cyclic loading N=l 
Permanent pore pressure (uP) -6.2 
Cyclic pore pressure (ucyc) 87.5 
Permanent axial strain(~) -4 .02 
Cyclic axial strain (e~yc) 1.93 
Permanent pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Permanent axial strain(~) 
Cyclic axial strain (e~yc ) 
Permanen t pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Pe r m an en t axial strain (e~ ) 






2.3 -0 .4 
167.5 17 6.2 
-10.0 5 -11.75 
3.97 























































Aa lborg University 
Enclosure No. 12 





























Isotrop ic corn pression 
Anisotrop ic com pression 
Prec yc ling 
Cyclic Triaxial Test No. 9701.43 Page 4 
200.--------.-------.--------.-------~-------.------~ 
"' 0... 0 ~ 
~  ~ 1:-' 
-200 
















0 2 4 6 
N [-] 
I Remarks Job: MAST Ill Aalborg University 
Executed: KPJ Enclosure No. 12 
Evaluated: KPJ Checked: KPJ 
Page 1 
Description of soil 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
Cal.dat 1997-12-09 B -value 
Test program Isotropic consolidation, d : 
r 
Loading rate: 
Anisotropic consolidation, 1: : 
0 
Loading rate: 
Cyclic loading, L~:tpre: 
eye 
Period : 
Anisotropic consolidation, 1: : a 
Loading rate: 
1B1 Applied drained 
D Applied undrained 






Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (Ev) 
Anisotropic compression 





Pore pressure (u) 





A alborg University 
Enclosure No.l3 
Checked: KPJ 

































63 .0 kPa 
531.7 kP a 
406.7 kPa 
0.4 1 % 
0.56 % 
Cyclic Triaxial Test No . 9701.44 
Cyclic loading (drained precycling) 
Number of cycles app lied (N) 
Axial strain (ea) 
Volumetric strain (ev) 
Anisotropic compression 
Shear stress ('t) a 
Confining pressure (o) 
Pore pressure (u) 
Axial strain (e.a) 
Volumetric strain (e.v) 
Cyclic loading N= 1 
Permanent pore pressure (uP) -64 .9 
Cyclic po re pressure (ucyc) 13 0.9 
Permanent ax ial strain(£~) -7.00 
Cyc li c axial strain (£~ye) 0.67 
Permanent pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Permanent axia l strain (e.~) 
Cyclic axial strain (e~yc) 
Permanen t pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Permanent ax ial strain (e~) 




-0 .7 1 
N=5 N=lO 
-62.9 -64 .6 
125.7 123.7 
-8.7 6 -10. 17 
0.49 















-72 .9 -79 .9 kPa 
122.4 124.3 kPa 
-12.98 -14 .18 % 









A alb org Univers ity 








~ 0.0 / 
-1.0 
0 
Job: MAST III 
Executed: KPJ 















Aalborg Un iversity 
Enclosure No. 13 
Checked: KPJ 





















Isotropic compress ion 
5.0 
5.0 
Anisotro pic compression 
Precycling 









........ -I - -
~ 




~ ~-1 0.0 
~ ~ ~ .... 
-20.0 
0 10 



























A alborg University 
Enclosure No. 13 
Checked: KP J 
Page 1 
Description of soil 
0 oste rschelde Sand Dimension 
Height [m m] 
Cyc lic Triaxial Apparatu s Diameter [mm] 
Calibration file Date Void ratio 
C al.dat 1997-1 2- 10 B-value 
Test program Isotropic consolidation, d : 
r 
Loading rate: 
Anisotropic consolidation, -c : 
0 
Loading rate: 
Cycl ic loading , D.~ re : 
eye 
Period: 
Anisotropic consolidation, -c : a 
Loading rate: 
D Ap plied drained 
~ A pplied undrained 
Cyclic loading , D.-c : eye 
Period: 
Isotropic compression 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (ev) 
Anisotropic corn pression 
Shear stress (-c) 
0 
Confin ing pressure (crr) 
Pore pressu re (u) 
Axial strain (ea ) 
Volumetric strain (a::v) 
Job: MAST Ill 
Exec uted: KPJ 
Evalu ated: KPJ 
A alborg University 
Enclosure No. 14 
Ch ecked: KPJ 
Cyclic Triaxial Test No. 9701.45 





























kP a/m in 
kPa 
325.1 kPa 





200 .0 kP a 
0.38 % 
0.54 % 
Cyclic Triaxial Test No. 9701.45 
Cyclic loading (drained precycling) 
Number of cycles applied (N) 
Axial strain (Ea) 
Volumetric strain ( £) 
Anisotropic compression 
Shear stress (1:) a 
Confining pressure (o) 
Pore pressure (u) 
Axia l strain (ea) 
Volumetric strain (ev) 
Cyclic loading N=1 
Permanent pore pressure (uP) -31.2 
Cyclic pore pressure (ucyc) 42.6 
Permanent axial strai n(£~) 1.38 
Cyclic axial strain (E~yc) 0.46 
N=100 
Permanent pore pressure (uP) -27.4 
Cyclic pore pressure (ucyc) 16.8 
Permanent axial strain (£~) 3.93 
Cyclic axial strain (E~yc) 0.07 
N=1250 
Permanent pore pressure (uP) -16.7 
Cyc lic pore pressure (ucyc) 19.0 
Permanent axial strain (~) 6.81 

















































-29.7 -29.1 kPa 
17.1 16.7 kPa 
2.82 3 .33 % 
0.08 0.07 % 
N=750 N =1 000 
-19 .5 -18.4 kPa 
18.1 18.5 kPa 
6.09 6.44 % 






Aalbo rg Un iversity 


















































Isotro pic compre ssion 
Aniso tropic com pression 
Precycling 
Cyclic Triaxial Test No. 9701.45 
400 
~ 
"' - ------~ 200 
































Job: MAST III 
Execu ted: KPJ 




















Enclosure No. 14 
Checked: KPJ 
Page 1 
Description of soil 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
C al.d at 1997-12-11 B-value 
Test program Isotropic consolidation, d: 
r 
Loading rate: 
Anisotropic consolidation, 't : 
0 
Loading rate: 
Cyclic loading , .:1-.l're: 
eye 
Period: 
Anisotropic consolidation, 'ta: 
Loading rate: 
00 Applied drained 
D Applied undrained 
Cyclic loading, .:l't : eye 
Period: 
Isotropic compression 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (e) 
Anisotropic compression 
Shear stress ('t) 
0 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (c) 




Enclosure No. 15 
Checked: KPJ 
Cyclic Triaxial Test No. 9701.46 

































399 .9 kPa 
0.09 % 
0.40 % 





C ye lie T riaxial Test No. 9701.46 
Cyclic loadi ng (drained precycling) 
Number of cycles applied (N) 
Axial strain (Ea) 
Volumetric strain (E) 
Anisotropic compress ion 
Shear stre ss ('t) a 
Confining pressure (o') 
Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (Ev) 
Cyclic loading N=1 
Permanen t pore pressure (uP) -8.0 
Cyclic pore pressure (ucyc) 71.1 
Perm anent axial strain (~) 2.72 
Cyclic axial strain (E~yc) 0.54 
N= 100 
Perma nent pore pressure (uP) -3 8.2 
Cyclic pore pressure (ucyc) 25.2 
Permanent axial strain (E;) 8.12 
Cyclic axial strain (e~yc ) 0.10 
N=950 
Permanent pore press ure (u P) -3 3.7 
Cyclic pore pressure (ucyc) 27.2 
Permanent axial strain (e;) I4.40 







48.0 40 .2 
3.80 4.49 




I 0.0 I 10.26 
0.09 















-30.0 -3 4.1 kPa 
17 .1 27 .8 kPa 
5.67 6.78 % 
0.12 0 .I1 % 
N=500 N=750 
-38.6 -35.8 kPa 
26.5 27 .0 kPa 
I2.22 I3 .55 % 






































Enclosure No. 15 
Checked: KPJ 


























Anisotropic compress ion 
Precyc lin g 



















...___-- - - -
0 400 
1\.- - -




































Enclosure No. 15 
Checked: KPJ 
Page 1 
Description of soil 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
C alibra tio n file Date Vo id ratio 
C al.dat 1997-12-11 B -value 
Test program Isotrop ic consolidation, d : 
r 
Load ing rate : 
Anisotropic consolidation, 't : 
0 
Load ing rate: 
Cyclic loading , ~~re: 
eye 
Period: 
Anisotropic consolidation, 't : 
Q 
Loading rate: 
0 Applied drained 
~Applied undrained 










Volumetric strain (Ev) 
Anisotropic compression 
Shear stress ( 't) 
0 
Confining pressure ( cr
1
) 




Volumetric strain (ev) 
Job: MAST Ill 
Executed: KPJ 
Evaluated: KPJ 
A alborg University 
Enclosure No. 16 
Checked: KPJ 
Cyclic Triaxial Test No. 9701.47 



































399 .8 kPa 
0.37 % 
0.63 % 
Cyclic Triaxial Test No. 9701.47 
Cyclic loading (drained precycling) 
Number of cycles applied (N) 
Axial strain (ea) 
Volumetric strain (ev) 
Anisotropic compression 
S hear stress ( 't ) a 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (e) 
Cyclic loading N=l 
Permanent pore pressure (uP) -54.4 
Cyclic pore pressure (ucyc) 159.5 
Permanent axial strain (e~) -5.29 
Cyclic axial strain (€~ye) 2.77 
Permanent pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Permanent axial strain (e~) 
Cyclic axial strain (e~yc) 
Permanent pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Permanent axial stra in (e~) 








-9.78 -1 1.4 6 
6.87 






































Job: MAST Ill 

















Enclosure No. 16 
Checked : KPJ 


























€~ [% ] 
1/ 
Iso tropic compres sion 
0.8 
0.8 
Anisotrop ic corn pression 
Pre cycling 
Cyclic Triaxial Test No. 9701.47 Page 4 
400~------~------~--------~------~------~------~ 
-400 4-------~-------1--------~------4-------~-------4 




"" A. ,..,.. 0 
~ = 
-500 
0 2 4 6 
N [-] 
20.0 
-2 0.0 -+---------+--------+--------+-----------i!----------+--------1 
0 2 4 6 
N [-] 
Rem arks Job: MAST III Aalborg University 
Executed : KPJ 
Evaluated: KPJ 
Enclosure No . 16 
Checked: KPJ 
Page 1 
Description of soil 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
C al.d at 1997-12-18 B ·value 
Test program Isotropic consolidation, d : 
r 
Loading rate: 
Anisotropic consolidation, 't : 
0 
Loading rate: 
Cyclic loading, t:,:tPre: 
eye 
Period : 
Anisotropic consolidation, 't : 
a 
Loading rate: 
0 Appl ied drain ed 
!B.! A pp lied u nd rained 
Cyclic load ing, D.'t : eye 
Period: 
Isotropic compress ion 
Confini ng press ure (crr) 
Pore pressure (u) 
Axial stra in (ea) 
Volumetric strain (e) 
Anisotropic compression 
Shear stress ('t) 
0 
Confinin g pressure (crr) 
Pore pressure (u) 
Axial strain (En) 
Volumetric strain (Ev) 
Job : MAST III 
Executed : KPJ 
Evaluated : KPJ 
Aalborg University 
Enclosure No. 17 
Checked: KPJ 










































Cyclic Triaxial Test No. 9701.48 
Cyclic loading (drai ned precycling) 
Number of cycles applied (N) 
A x i a I strain ( E
0 
) 
Volumetric strain (f) 
Anisotropic compression 
Shear stre ss ('t) 
a 
Confin ing pressure (cr
1
) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (ev) 
Cyc lic loading N=1 
Permanent pore pressure (uP) -69.0 
Cyclic pore pressure (ucyc) 120.6 
Permanent axial strain (e~) -4.53 
Cyclic axia l strain (e~yc) 0.5 1 
N=50 
Permanent pore pressure (uP) -61.1 
Cyclic pore pressure (ucyc) 11 3.5 
Permanent axia l strain(£~) -11.77 
Cyclic axial strain (e~yc) 0.28 
Permanent pore pressure (uP) 
Cyc lic pore pressu re (ucyc) 
Permanen t axia l strain(~) 















Job: MAST Ill 
Executed: KPJ 














-56.6 -56.8 kPa 
114 .3 113.4 kPa 
-9.3 8 -10.04 % 









A alborg University 






























Enc losu re No. 17 
Checked: KPJ 






















Isotropic corn pression 
Anisotropic compression 
Pre cycling 
Cyclic Triaxial Test No. 9701.48 
200 





























N [ -] 
Job: MAST Ill 
Executed : KPJ 













A alborg University 
Enclosure No . 17 
Checked: KPJ 
Page 1 
Description of so il 
Oosterschelde Sand Dimension 
Height [mm } 
Cyc lic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
Cal.dat 1997-12-19 B-value 
Test program Isotropic consolidation, d : 
r 
Loading rate: 
Anisotropic conso lidation, 't : 
0 
Loading rate: 
Cyclic loading, .t.~re: 
eye 
Period: 
Anisotropic consolidation, 't : a 
Loading rate: 
~ Applied drained 
D Applied undrained 
Cyclic loading, Ll't : eye 
Period: 
Is otropic compress ion 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (e) 
Anisotropic compression 
Shear stress ('t) 
0 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (ev) 
Job: MAST Ill 
Executed: KPJ 
Evaluated: KPJ 
A alborg University 
Enclosure No. 18 
Checked: KPJ 







































Cyclic Triaxial Test No. 9701.49 
Cyclic loading (drained precycling) 
Numbe r of cycles applied (N} 
Axial strain (ea) 
Volumetric strai n (ev) 
Aniso tropic compress ion 
Shear stress (-c) a 
Confining pressure (o) 




Volumetric strain (~:\) 
Cyclic loading N=l 
Permanent pore pressure (uP) -8.5 
Cyc li c pore pressu re (ucyc) 70.9 
Permanent axia l strain (E~) -3.03 
Cyclic axial strain (e~yc) 1.46 
Permanent pore pressure (uP) 
Cyc lic pore pressure (ucyc) 
Permanen t axial strain (~) 
Cyclic axial strain ( e~yc) 
Permanent pore pressure (uP) 
Cyc lic pore pressure (u cyc) 
Permanent axial strain (~ ) 
Cyclic axial strain (e~yc) 







-8.7 3 -11.04 
3.27 




























Enclosure No. 18 































A alborg Universi ty 
Enclosure No. 18 
Checked: KPJ 






















Iso trop ic com pression 
1.0 
1.0 
Aniso tropic compression 
Precycl ing 
Cyclic Triaxial Test No. 9701.49 Page 4 
200 





0 4 8 12 
N [-] 
400 










-20 . 0 ~------~--------+--------r------~--------+-------~ 
0 4 
N [ -1 
Job : MAST Ill 
Executed: KP J 
Evaluated: KPJ 
8 12 
A alborg University 
Enclosure No . I 8 
Checked: KPJ 
Page 1 
Description of soi l 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
C al.dat 1998-01 -07 B-value 
Test program Isotropic consolidation, d: 
r 
Loading rate: 
Anisotropic consolidation, "t 
0 
Loading rate: 
Cyclic loading, t:;.-&re: 
eye 
Period : 
Anisotropic consolidation, "t : 
Q 
Lo ad ing rate: 
~Applied drained 
D Applied undrained 
Cyclic loading, /::;."tcye: 
Period: 
Isotropic compression 
Confining pressure (o) 




Volumetric strain (E) 
Anisotropic compression 
Shear stress (-r) 
0 
Confining pressure (crr) 
Pore pressure (u) 
Axia l strain (E
4
) 
Volumetric strain (£) 
Job : MAST Ill 
Executed: KPJ 
Evaluated: KPJ 
A alborg University 
Enclosure No . 19 
Checked: KPJ 










































Cyclic Triaxial Test No. 9701.50 
Cyclic loading (drained precycling) 
Number of cycles applied (N) 
Axial strain (ea) 
Volumetric strain (ev) 
Anisotropic corn press ion 
Shear stress ('t) a 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (ev) 
Cyclic loading N=l 
Permanent pore pressure (uP) 7 .5 
Cyclic pore pressure (ucyc) I 4.1 
Permanent axial strain (e~) 0. I I 
Cyclic axial strain (e~yc) 0.09 
N=100 
Permanent pore pressure (uP) 52.4 
Cycl ic pore pressu re (ucyc) I 4.9 
Permanent axial strain(~) 0.99 
Cyclic axial strain (e~yc) 0.06 
N=l250 
Permanent pore pressure (uP) 68.1 
Cyclic pore pressure (ucyc) I 3.9 
Permanent axial strain (e~) 2.1 I 

















































39.7 46.7 kPa 
16.0 I 5.4 kPa 
0.59 0.78 % 
0.06 0.06 % 
N=750 N =1000 
65.6 67.0 kPa 
I 4.1 13.9 kPa 
1.84 2.00 % 
0.06 0.06 % 
N=2000 
70.7 kPa 
I 3.9 kPa 
2.36 % 
0.06 % 
A alborg University 






























Enclosure No. 19 
Checked: KPJ 























Isotropic corn press ion 
1.0 
1.0 
Anisotropic compressio n 
Precyc ling 
Cyclic Triaxial Test No . 9701.50 
200 
~--- --~ ~- -------- --- -






























Job : MAST III 
Execu ted: KPJ 
Evaluated: KPJ 
-









Enclosure No. 19 
Checked : KPJ 
Page 1 
Description of soi l 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Vo id ratio 
C al.dat 1998-01-04 B-value 
Test program Isotropic consolidation, d : 
r 
Loading rate: 
Anisotropic consolidation, 1: : 
0 
Loading rate: 
Cyclic loading, ~,;~~re: 
eye 
Period : 
Anisotropic consolidation, -r : 
a 
Loading rate : 
!El Applied drained 
D A pp lied undrained 




Confining pressure (o) 
Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (Ev) 
Anisotropic corn press ion 
Shear stress (1: ) 
0 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (Ev) 
Job: MAST Ill 
Executed: KPJ 
Evaluated: KPJ 
A alborg University 
Enclosure No . 20 
Checked: KPJ 









































Cyclic Triaxial Test No. 9701.51 
Cyclic loading (drained precycling) 




Volumetric strain (Ev) 
Anisotropic corn press ion Local 
Shear stress (-r) 
a 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (E ) 
n 0.00 
Vo lume tric strain (Ev) 0.00 
Cyclic loading N=l N=5 N= lO 
Permanent pore pressure (uP) 78.0 108.4 115.0 
Cyclic pore press ure (ucyc) 99.8 128.9 156.2 
Permanent axial stra in (E~) 0.11 0.48 1.03 
Cyclic axial strain (E~yc ) 0.80 2.07 3.35 
Permanent pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Permanent axial strain(~) 
Cyclic axial strain (E~yc) 
Permanent pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Permanent axial strain (€~) 
Cyclic axial strain (E~yc ) 
Rem arks: Premature failure, due to neckin g near the top of the sam ple. 
Job: MAST III 

























Aa lbo rg University 










Job : MAST Ill 
Execu ted: KPJ 
















Aalborg Un iv ersity 
Enclo su re No. 20 
Checked : KPJ 


























Isotrop ic corn pression 
Anisotro pic corn press ion 
Precyclin g 

































Job : MAST Ill 
Executed: KPJ 






Enclosure No. 20 
Checked: KPJ 
Page 1 
Description of soi l 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diam eter [mm] 
Cali bration fi le Date Void ratio 
Cal.dat 1998-01-05 B -value 
Test program Isotropic conso lidation, d: 
I 
Loading rate: 
Anisotrop ic consolidation , 't : 
0 
Loading rate: 
Cyclic loading , il-r!' 1e: 
eye 
Period : 
Anisotropic consolidation, -r : a 
Loading rate: 
!El Applied drained 
D Applied undrained 
Cyclic loading, .ll-r : eye 
Period: 
Iso tropic compression 
Confining pressure ( cr
1
) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (e) 
Anisotropic compression 
Shear stress (-r ) 
0 
Confining press ure (cr
1
) 
Pore pressure (u) 
Axial strain (ea ) 
Volume tric strain (~) 
Job: MAST III 
Executed: KPJ 
Evaluated: KPJ 
Aa lb org University 
Enclosure No. 21 
Checked : KPJ 









































Cyclic Triaxial Test No. 9701.52 
Cyclic loading (drained precyc ling) 
Number of cycles applied (N) 
Axial strain (ea) 
Volumetric strain (e) 
An isotropic corn pres si on 








Volumetric strain (E) 
Cyclic loading N=1 
Permanent pore pressure (uP) 34.1 
Cyclic pore pressure (ucyc) 28.5 
Permanent axial strain ( e~) 0.10 
Cyclic axial strain (e~yc) 0.18 
N=62 
Permanent pore pressure (uP) 120.1 
Cyclic pore pressure (ucyc) 62.7 
Permanent axial stra in (e~) 13 .I 0 
Cyclic axial strain (e~yc) 4.17 
Permanent pore pressure (u P) 
Cyclic pore pressure (ucyc) 
Permanent axial strain (e~) 
Cyclic axial stra in (e~yc) 




























107.4 117.7 kPa 
40.3 62.0 kPa 
1.37 7.57 % 






































Enclosu re No. 21 
Checked: KPJ 























Isotrop ic compression 
Anisotropic corn pression 
Precycling 
Cyclic Triaxial Test No. 9701.52 
200 ----- ---- -
































Job: MAST III 
Execu ted: KPJ 
















Enclos ure No. 21 
Checked: KPJ 
Page 1 
Description of soil 
0 osterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
C al.d at 1998-01-06 B-value 







Cyclic loading, il-&re : 
eye 
Period : 
Anisotropic consolidation, '"a: 
Loading rate: 
0 Applied drained 
!El Applied undrained 
Cyclic loading, .!l-ccyc: 
Period: 
Isotrop ic compression 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (ea ) 
Volumetric strain (~) 
Anisotropic compression 
Shear stress (-c) 
0 
Confining pressure ( crr) 
Pore pressure (u) 
Axial strain (ea ) 
Volumetric strain (e) 




Enclosure No. 22 
Checked: KPJ 









































Cyclic Triaxial Test No. 9701.53 
Cyclic loading (drained precycling) 
Number of cycles applied (N) 
Axial strain (ea) 
Volumetric strain (t:v) 
Anisotropic compression 
Shear stress ('t) 
a 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (E) 
Cyclic loading N= 1 
Permanent pore pressure (uP) -19.9 
Cyclic pore pressure (ucyc) 26.6 
Permanent axial strain (e~) 0.66 
Cyclic axial strain (e~yc ) 0.24 
N=100 
Permanent pore pressure (uP) -1 2.7 
Cyclic pore pressure (ucyc) 15.4 
Permanent axial stra in (e~) 1.28 
Cyclic axial strain (e~yc) 0.05 
N = 125 0 
Permanent pore press ure (uP) -4.9 
Cyclic pore pressure (ucyc) 14.8 
Permanent axial strain (e~ ) 1.71 

















































-17.4 -15.2 kPa 
15.4 15 .6 kPa 
1.05 1.16 % 
0.05 0.05 % 
N=750 N=1 000 
-7.1 -5.9 kPa 
15.0 14.9 kPa 
1.63 1.68 % 






A alborg University 













Jo b: MAS T Ill 










































Isotro pic compression 
Anisotropic compression 
Precycling 
Cyclic Triaxial Test No. 9701.53 
400 
..... 4 ......... 4 ........... 
....... Hel ......... 4 .......... 4 .......... 
0 




































-- ---- - -
2000 
A alborg University 
Enclosure No. 22 
Checked: KPJ 
Page 1 
Description of soil 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration fi le Date Void ratio 
C al.dat 1998-01-07 B -value 
Test program Isotropic consolidation, d : 
r 
Loading rate: 
Anisotropic consolidation, 't : 
0 
Loading rate: 
Cyclic loading, ~-u>re: 
eye 
Period: 




0 Applied undrained 
Cyclic loading, ~'t : eye 
Period: 
Isotropic compression 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (en) 
Volumetric strain (ev) 
Anisotropic compression 
Shear stress ('t) 
0 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (en) 
Volumetric strain (ev) 
Job: MAST Ill 
Executed: KPJ 
Evaluated: KP J 
A alborg University 
Enclosure No. 23 
Checked: KPJ 










































Cyclic Triaxial Test No. 9701.54 
Cyclic loading (drained precycling) 
Number of cycles applied (N) 
Axial strain (ea) 
Volumetric strain (ev) 
Anisotropic compression 
Shear stress ('t) a 
Confining pressure (o) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (E) 
Cyclic loading N=1 
Permanent pore pressure (uP) 82.9 
Cyclic pore pressure (ucyc) 154.7 
Permanent axial strain(~) -0.01 
Cyclic axial strain (e~yc) 1.38 
Permanent pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Permanent axial strain(~) 
Cyclic axial strain (e~yc) 
Permanent pore pressure (uP) 
Cyclic pore pressure (u cyc) 
Permanent axial strain (e~) 





N=S N=1 0 
108.3 111.4 
19 0.7 202.1 
0.43 
2.84 








































Job: MAST Ill 
Execu ted: KP J 
Evaluated: KPJ 
100 









p' [kP a] 
200 
Aalborg University 
Enc losure No. 23 
Checked: KPJ 





























Isotro pic com pression 
Anisotropic corn press ion 
Precyc ling 
























N [ -) 
N [-] 
Job: MAST Ill 















Enclosure No . 23 
Checked: KPJ 
Page 1 
Description of soil 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm ] 
Calibration file Da te Void ratio 
Cal.dat 1998-01-09 B -value 
Test program Isotropic consolidation, o'r: 
Loading rate: 
Anisotropic consolidation, 't 
0 
Loading rate: 
Cyclic loading, !l-&re : 
eye 
Period: 
Anisotropic consolidation, 't : a 
Loading rate: 
0 Applied drained 
~ A pp lied undrained 
Cyclic loading , !l't : eye 
Period: 
Isotropic compression 
Confining pressure (o) 
Pore pressure (u) 
Axial strain (ea ) 
Volumetric strain (e) 




Confining pressu re (crr) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain(~) 
Job : MAST Ill 
Executed: KPJ 
Evaluated: KPJ 
A alborg Univers ity 
Enclosure No. 24 
Checked: KPJ 









































Cyclic Triaxial Test No. 9701.55 
Cyclic loading (drained precycling) 
Number of cycles applied (N) 
Axial strain (Ea) 
Volumetric strain (E) 
Anisotropic compression 
Shear stress ('t) a 
Confining pressure (o) 
Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (Ev) 
Cyclic loading N=l 
Permanent pore pressure (uP) -26.9 
Cyclic pore pressure (ucyc) 45.8 
Permanent axial strain(~) 0.84 
Cyclic axial strain (E~yc) 0.27 
N=100 
Permanent pore pressure (uP) -49.4 
Cyclic pore pressure (ucyc) 22.5 
Perm anent axial strain(~) 1.7 0 
Cyclic axial strain (E~yc) 0.06 
N = 1250 
Permanent pore pressure (uP) -42.6 
Cyclic pore pressure (ucyc) 23.8 
Permanent axial strain (E.~) 2.25 

















































-50.5 -5 0.6 kPa 
21.7 22.4 kPa 
1.43 1.56 % 
0.07 0.07 % 
N=750 N =1 000 
-44.1 -43.0 kPa 
23.4 23.7 kPa 
2.15 2.21 % 
0.06 0.05 % 
N =2000 















Job: MAST III 
Executed: KPJ 
Evaluated: KPJ 

































Isotropic compress ion 
Anisotropic compress ion 
Precycling 









·- ·-.. .. ----

























---- ---· -·-· - - -
1500 2000 










Enclosure No. 24 
Checked: KPJ 
Page 1 
Desc ription of soil 
0 osterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Cal ibration file Date Void ratio 
Cal.dat 1998-01-12 B-value 
Test program Isotropic consolidation, d : 
r 
Loading rate: 
Anisotropic consolidation, 't : 
0 
Loading rate: 
Cyclic loading , ~-&re: 
eye 
Period: 
Anisotropic consolidation, 'tn: 
Loading rate: 
~A pplied drained 
D Applied undrained 
Cyclic loading, ~'t : eye 
Period: 
Isotropic corn pression 
Confining pressure (crr) 




Volumetric strain (ev) 
Anisotropic compression 
Shear stress ('t) 
0 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (En) 
Volumetric strain (E) 
Job: MAST Ill 
Executed: KPJ 
Evaluated: KPJ 
A alborg University 
Enc losure No. 25 
Checked: KPJ 
Cyclic Triaxial Test No. 9701.56 









































Cyclic Triaxial Test No. 9701.56 
Cyclic loading (drained precycling) 
Number of cyc les applied (N) 
Axial strain (ea) 
Volumetric strain (ev) 
Anisotropic corn pression 
Shear stress ('t) a 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (ev) 
Cyclic loading N=l 
Permanent pore pressure (uP) -3 9.1 
Cyclic pore pressure (ucyc) 47.8 
Permanent axial strain (e~) 1.24 
Cyclic axial strain ( e~yc ) 0.25 
N=lOO 
Permanent pore pressure (uP) -64.4 
Cyclic pore pressure (ucyc) 20.8 
Permanent axia l strain (e~) 2.05 
Cycl ic axial strain (e~yc) 0.06 
N=1250 
Permanent pore pressure (uP) -62.4 
Cyclic pore pressure (ucyc) 22.8 
Permanent axial strain (e~) 2.54 




















Job: MAST III 
Executed: KPJ 
Evaluated: KPJ 


























-62.6 -63.9 kPa 
19.8 20.4 kPa 
1.79 1.92 % 
0.06 0.06 % 
N=750 N = 1000 
-63.0 -62.8 kPa 
22.4 22.5 kPa 
2.45 2.50 % 







Enclosure No. 25 
Chec ked : KPJ 
Page 3 
200 









Job: MAST Ill 
Executed: KPJ 
Eva luated: KPJ 

















Aa lborg University 




















Iso tropic compress ion 
Aniso tropic compress ion 
Precycling 

















































Aa lborg Un iversity 
Enclosure No. 25 
Checked : KP J 
Page 1 
Description of soil 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
C al.d at 1998-01-10 B -value 
Test program Isotropic consolidation, d : 
r 
Loading rate: 
Anisotropic consolidation, 't : 
0 
Loading rate: 
Cyclic loading, ~~re: 
eye 
Period: 
Anisotropic consolidation, 't : 
a 
Loading rate : 
0 Applied drained 
~Applied undrained 
Cyclic loading, ~'tcyc: 
Period: 
Isotropic compression 
Confining pressure (o) 




Volumetric strain (ev) 
Anisotropic compression 
Shear stress ('t) 
0 
Confining pressure (o) 




Volumetric strain (E) 
Job: MAST Ill 
Executed : KPJ 
Evaluated: KPJ 
A alborg University 
Enclosure No. 26 
Checked: KPJ 










































Cyclic Triaxial Test No. 9701.57 
Cyclic loading (drained precycling) 
Number of cycles applied (N) 
Axial strain (ea) 
Volumetric strain (ev) 
Anisotropic compression Local 
Shear stress ('t) 
Q 
Confining pressure (crr) 




Volumetric strain (ev) 0.00 
Cyclic loading N=l N=5 N=10 
Permanent pore pressure (uP) -94.6 -120.7 -129.1 
Cyclic pore pressure (ucyc) 69 .2 26.7 24.7 
Permanent axial strain (e~) 1.51 1.92 2.12 
Cyclic axial strain (e~yc) 0.37 0.11 0.11 
N=lOO N=25 0 N=500 
Permanent pore pressu re (uP) -13 8.2 -134.7 -13 2.2 
Cyclic pore pressure (ucyc) 25.6 26.2 27.4 
Permanent axial strain(~) 2.78 3.02 3.24 
Cyclic axial strain (e~yc) 0.09 0.08 0.08 
N=1250 N = 1500 N = 17 50 
Permanent pore press ure (uP) -127.0 -126.1 -124.7 
Cyclic pore pressure (ucyc) 28.6 28.8 29.1 
Permanent axia l strain (e~) 3.52 3.57 3.61 
Cyclic axial strain (e~yc) 0.08 0.08 0.08 
Rem arks: Isotropic preconsolidation of 70 kPa 














-136.3 -137.8 kPa 
24.4 25.1 kPa 
2.39 2.59 % 
0.10 0.09 % 
N=750 N= 1000 
-13 0.5 -12 8.6 kPa 
27.8 28.3 kPa 
3.37 3.45 % 
0.08 0.08 % 
N =2000 































A alborg University 
Enclosure No. 26 
Checked: KPJ 
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/ 0.4 -+-(--1---+-----+---1----l 
0.0 ----- -t----t----i-----l 
0.0 2.0 
Lege nd 
• Isotropic compression 
Anisotropic compress ion 
* Precycling 
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A alborg Uni ve rsity 
Enclos ure No. 26 
Checked : KPJ 
Page 1 
Description of soil 
Oostersche lde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm ] 
Calibration file Date Void ratio 
Cal.dat 1998-01-16 B-value 
Test program Isotrop ic consolidation, d : 
r 
Loading rate : 
Anisotrop ic consolidation, -r : 
0 
Loading rate: 
Cyclic loading , t..~re: eye 
Period: 




0 Applied undrained 
Cyclic loading, t..-reye: 
Period : 
Isotropic compress ion 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (en ) 
Volumetric strain (e) 
Aniso tropic compression 
Shear stress (-r) 
0 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (ev) 




Enclosure No. 27 
Checked : KPJ 










































Cyclic Triaxial Test No. 9701.58 
Cyclic loading (drained precycling) 
Number of cycles applied (N) 
Axial strain (ea) 
Volumetric strain (ev) 
Anisotropic corn press ion Local 
Shear stress (-r) a 
Confining pressure (crr) 
Pore pressure (u) 
A xi a I strain (ea ) 2.03 
Volumetric strain (ev) -0.83 
Cyclic loading N=1 N=5 N=10 
Permanent pore pressure (uP) -9.8 -43.3 -64.0 
Cyclic pore pressure (ucyc) 76.1 49.6 36.9 
Permanent axial strain (e~) 2.54 3.24 3.62 
Cyclic axial strain (e~yc) 0.34 0.17 0.15 
N= I 00 N=250 N=500 
Permanent pore pressure (uP) -104.6 -109.3 -1 09.3 
Cyclic pore pressure (ucyc) 27.9 28.9 3 0.4 
Permanent axial strain (e~) 4.98 5.61 6.17 
Cyclic axial strain (e~yc) 0.11 0.10 0.10 
N = 1250 N=1500 N=1750 
Permanent pore pressure (uP) -107.6 -1 06.2 -1 05.2 
Cyclic pore pressure (ucyc) 3 2.4 32.8 33.1 
Perm anent axial strain (e~) 7.03 7.21 7.37 
Cyclic axial strain (e~yc) 0.09 0.09 0.09 
Rem arks: Isotropic preconsolidation of 70 kPa 
Job: MAST Ill 













-86.6 -97.6 kPa 
27.9 27.1 kPa 
4.11 4.54 % 
0.13 0.12 % 
N=750 N=IOOO 
-108.9 -108.3 kPa 
31.2 31.8 kPa 
6.54 6.81 % 



















Job: MAST Ill 
Executed: KPJ 














A alborg University 
Enclosu re No. 27 
Checked : KPJ 


















Ea (o/o ] 
\ 
\ 























































A alborg University 
Enclosure No. 27 
Checked: KPJ 
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Description of soil 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
C al.dat 1998-01-13 B -value 
Test program Isotropic conso lidation , d: 
r 
Loading rate : 
Anisotropic consolidation, 't : 
0 
Loading rate: 
Cyclic loading, t..-t" re: 
eye 
Period: 
Anisotropic consolidation, 't : 
a 
Loading rate: 
0 Applied drained 
[El Applied undrained 






Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (Ev) 
Anisotropic compression 





Pore pressure (u) 
Axial strain (Ea) 
Vol um etric· strain (E) 
Job: MAST III 
Executed : KPJ 
Evaluated: KPJ 
A alborg University 
Enclosure No . 28 
Checked: KPJ 






































Cyclic Triaxial Test No. 9701.59 
Cyclic lo ad ing (drai ned precycling) 
Number of cycles applied (N) 
A x.ial strain (ea) 
Volumetric stra in (ev) 
An isotropic corn press ion 





Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (e) 
Cyclic loading N=1 
Permanent pore pressure (uP) -15.8 
Cyclic pore pressure (ucyc) 21.1 
Permanent axial stra in (e~) -0.26 
Cyclic axial strain (e~yc) 0.10 
N =lOO 
Permanent pore pressure (uP) 57.4 
Cyclic pore pressure (ucyc) 37.8 
Permanent axial strain (e~) -0.84 
Cyclic axial strain (e~yc) 0.17 
Permanent pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Permanent axial strain (E~) 
Cyclic axial strain (E~yc) 




























3 28.3 kPa 




17.7 29.5 kPa 
27.7 28.3 kPa 
-0 .36 -0.41 % 





































Aalborg Univ ersity 
Enclo su re No. 28 
Checked : KPJ 





























Cyclic Triax ial Test No. 9701.59 
200 





~ -·r.- -- ... - - -
-200 
0 40 
0.0 - - - - - - - -












N [ -] 
80 
N [-] 
Job: MAST Ill 
Executed: KPJ 
Ev aluated: KPJ 
Page 4 

















Aalbo rg Unive rsity 
Enclosu re No. 28 
Checked: KPJ 
Page 1 
Description of soil 
Oosterschelde Sand Dimen sion 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file 
C al.d at 
Test program 
Date Void ratio 
1998-0 1-14 B-value 
Iso tropic consolidation, d : 
r 
Loading rate: 
Anisotropic conso lidation, 't 
0 
Loading rate: 
Cyclic loading, fl.~re: 
eye 
Period : 
Anisotropic consolidation, -.a: 
Loading rate: 
~Applied drained 
0 Applied undrained 
Cyclic loading,~-.. : eye 
Period: 
Isotropic compression 
Confining pressure (o) 









Confining pressure (crr) 




Volumetric strain (e) 
Job: MAST Ill 
Executed : KPJ 
Evaluated : KPJ 
Aalborg University 
Enclosure No. 29 
Checked: KPJ 







































Cyclic Triaxial Test No. 9701.60 
Cyclic lo ad in g (drained precycling) 
Number of cycles applied (N) 
A x i a I strain (Ea ) 
Volumetric strain (E.} 
Anisotropic corn press ion 
Shear stress (-c) a 
Confining pressure (crr) 
Po re pressure (u) 
Axial strain (Ea) 
Volumetric strain(£) 
Cyclic loading N=l 
Permanent pore pressure (uP) 4.1 
Cyclic pore pressure (ucyc) 24.3 
Permanent axial strain(~) -0.30 
Cyclic axial strain (E~yc ) 0.12 
N=lOO 
Permanent pore pressure (uP) 65.6 
Cyclic pore pressure (ucyc) 83.7 
Permanent ax ial strain (E~) -3.46 
Cyclic axial strain {E~yc) 1.26 
Permanent pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Perman en t axial strain(~) 















Job: MAST Ill 
Executed : KPJ 
Evaluated: KPJ 
















34.3 49.2 kPa 
31.5 35.7 kPa 
-0.44 -0.64 % 









A alborg University 










Job: MAST III 
Executed: KPJ 



















Enclosure No . 29 
Checked : KPJ 
































Anisotrop ic compression 
Precycling 
Cyclic Triaxial Test No. 9701.60 
200 





~ - - ... ly--e- - -
-200 
0 40 































Enclosure No. 29 
Checked: KPJ 
Page 1 
Description of soil 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration fi le Date Void ratio 
Cal.dat 1998-01-15 B -value 
Test program Isotropic consol idation, d : 
r 
Loading rate : 
Anisotropic consolidation, 't : 
0 
Loading rate: 
Cyclic loading, il~re: 
eye 
Period: 
Ani so tropic consolidation, 't : a 
Loading rate: 
D App lied drained 
!El Applied undrained 
Cyclic loading, il't : 
eye 
Period: 
Isotropic compress ion 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (Ea) 
Vo lumetric strain (E) 




Confining pressure (crr) 
Pore pressure (u) 
Axial stra in (Ea) 
Volumetric strain (E) 
Job : MAST Ill 
Executed: KPJ 
Evaluated: KPJ 
Aa lborg Unive rsi ty 
Enclosure No. 30 
Checked: KPJ 







































Cyclic Triaxial Test No. 9701.61 
Cyclic load ing (drai ned precycling) 
Number of cycles applied (N) 
A xi a I strain (ea ) 
Volumetric strain (ev) 
An isotropic corn pression 
Shear stress (1:) a 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (e.) 
Cyclic loading N=1 
Permanent pore pressure (uP) -48.4 
Cyclic pore pressure (ucyc) 102.4 
Permanent axial strain (e~) -1.6 1 
Cyclic axial strain (e~yc) 0.41 
Permanent pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Permanent axial s train(~) 
Cyclic axial strain (e~yc) 
Permanen t pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Permanent ax ial strain (e~ ) 










Job: MAST III 
Executed: KPJ 
Evaluated: KPJ 
















-38.7 -58.8 kPa 
163 .0 185.0 kPa 
-7.09 -10.2 % 









Aalborg Un ive rsi ty 





























Enclosure No. 30 
Checked: KPJ 




























Cyclic Triaxial Test No. 9701.61 
200 
- -- --~-I 0 




- - -r 




b:- - ... - - --~ 





















N [ -] 
Job: MAST III 















Enclosure No. 30 
Checked : KPJ 
Page 1 
Description of soil 
0 oste rschelde Sand Dimension 
Height [mm] 
Cyclic Triaxia l Apparatus Diameter [mm] 
Calibration file Date Void ratio 
Cal.dat 1998-01-19 B -value 
Test program Isotropic consolidation, d : 
r 
Loading rate: 
Anisotropic consolidation, 't : 
0 
Loading rate: 
Cyclic loading, t..~re : 
eye 
Period: 
Anisotropic consolidation, -c : a 
Loading rate: 
!El Applied drained 
0 Applied undrained 




Confining pressure (ar) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (e) 
Anisotropic compress ion 
Shear stress (-c) 
0 
Confining pressure (err) 
Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (E) 
Job: MAST Ill 
Executed: KPJ 
Evaluated: KPJ 
A alborg University 
Enclosure No. 31 
Checked: KPJ 








































0.3 1 % 
0.52 % 
Cyclic Triaxial Test No. 9701.62 
Cyclic load ing (drained precycling) 
Number of cyc les applied (N) 
Axial strain (ea) 
Volumetric strain (ev) 
Anisotropic com pression 
Shear stress ("t ) 
Q 
Confining pressure (crr) 
Pore pressure (u) 
A xi a I strain (ea ) 
Volumetric strain (ev) 
Cyclic loading N= 1 
Permanent pore pressure (uP) 77 .6 
Cyclic pore pressure (ueye) 68.2 
Permanent ax ial strain (f{) 0.09 
Cyclic axial strain (€~ye) 0.57 
Permanent pore pressure (uP) 
Cyclic pore pressure (ueye) 
Permanent axial strain (f{) 
Cyclic axial stra in (~::~ye) 
Perm anen t pore pressure (uP) 
Cyclic pore pressure (ucye) 
Pe rm anent axial strain(~::~) 
Cyclic axial strain (€~ye) 




























11 7.5 117.4 kPa 
164.4 162.3 kPa 
4.09 5.00 % 










Enclosure No. 31 






























Enclosure No. 31 
Checked : KPJ 

























Iso tropic co mpressio n 
Anisotropic compression 
Precycling 








































Job: MAS T Ill 
Executed : KPJ 
Evaluated: KPJ 
30 40 
A albo rg Un iversity 
Enc losu re No. 31 
Checked: KPJ 
Page 1 
Description of soi l 
0 os terschelde Sand Dimension 
Height [mm] 




Date Void ratio 
1998-01-18 B -value 
Isotropic consolidation, d : 
r 
Loading rate : 
Anisotropic consolidation, 't : 
0 
Loading rate: 
Cyclic loading, L11fre: 
eye 
Period : 
Anisotropic consolidation, 'ta: 
Loading rate: 
~A pp lied drained 
D Applied undrained 
Cyclic loading, Ll't : eye 
Period: 
Isotropic compression 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (E) 
Anisotropic co rn pression 
Shear stress ('t) 
0 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (e) 




Enclosure No . 32 
Checked: KPJ 










































Cyclic Triaxial Test No. 9701.63 
Cycli c loading (drained precycling) 
Number of cycles applied (N) 
Axial strain (ea) 
Volumetric strain (c.) 
Anisotropic compression 
Shear stress ('t) a 
Confining press ure (cr
1
) 
Pore pressure (u) 
Axia l strain (£
3
) 
V o I u metric strain ( £) 
Cyclic loading N=1 
Permanent pore pressure (uP) 8.1 
Cyclic pore pressure (ucyc) 15 .0 
Permanent axia l s train(£~) 0.06 
Cyclic axi al strain (c~yc ) 0.06 
N= 100 
Permanent pore pressure (uP) 48.3 
Cyclic pore pressu re (ucyc) 15.5 
Permanen t axial stra in (£~) 0.68 
Cyclic axia l strain (£~ye) 0.04 
N= l 250 
Permanent pore pressure (u P) 117.7 
Cyclic pore press ure (ucyc) 14 .9 
Perm anent axial s train(£~) 1.61 

















































36.0 42 .7 kPa 
16.2 15.8 kPa 
0.36 0.5 0 % 
0.04 0.04 % 
N=75 0 N =1 000 
59.0 59.8 kP a 
14.9 15.0 kPa 
1.41 1.52 % 
0.04 0.04 % 
N=2000 
63 .1 kPa 
15.1 kP a 
1.7 8 % 
0.04 % 
Aalborg Unive rsity 




























Aalborg Uni ve rsity 
Enclosure No. 32 
Checked: KPJ 




























Anisotropic corn press ion 
Precycling 
Cyclic Triaxial Test No. 9701.63 
200 
"' ---- - ---- ------ ----~ 100 
~ 
0 
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A alborg University 
Enclosure No. 32 
Checked : KPJ 
Page 1 
Description of soil 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm) 
Calibration file Date Void ratio 
Ca!.dat 1998-01-20 B -value 
Test program Isotropic consolidation, d : 
r 
Loading rate: 
Anisotropic conso lidation, 't : 
0 
Loading rate: 
Cyclic loading , 1:!.-&re : 
eye 
Period: 
Anisotropic consolidation, 't : 
n 
Loadin g rate: 
D Applied drained 
00 Applied undrained 
Cyclic loading, l:!.'t : eye 
Period: 
Isotropic compression 
Confining pressure (crr) 
Pore pressu re (u) 
Ax ia l strain (En) 
Volumetric strain (Ev) 
Anisotropic compress ion 
Shear stress ('t) 
0 
Confining pressure (crr) 
Pore pressure (u) 
Axial stra in (e:n) 
Volumetric strain (Ev) 




Enclo su re No. 33 
Checked: KPJ 










































Cyclic Triaxial Test No. 9701.64 
Cyclic load ing (d rai ned precycling) 
Number of cycles applied (N) 
Axial stra in (Ea) 
Vo lumetric strain (Ev) 
Anisotropic corn press ion 
S hear s tr e s s ( 't ) a 
Confining pressure (crr) 




Volumetric strain (Ev) 
Cyclic loading N=1 
Permanent pore pressure (u P) -62.4 
Cycl ic pore pressure (ucyc) 69.7 
Permanent axial strain (E~) 1.31 
Cyclic axial strain (E~yc) 0.35 
N= lOO 
Perm anent pore pressure (uP) -99.7 
Cyclic pore pressure (ucyc) 3 5.1 
Permanent axial strain (E~) 3.17 
Cyclic axial strain (E~yc) 0.09 
N=1250 
Perman ent pore pressure (uP) -74.9 
Cyclic pore pressure (ucyc) 35.9 
Perm anen t axial strain (e~) 5.35 












































3 25 .1 kPa 




-9 8.6 -1 00 .8 kPa 
33 .5 34.2 kPa 
2.45 2.79 % 
0.10 0.09 % 
N=750 N= 1000 
-82.2 -77.8 kPa 
35.7 35.5 kPa 
4.72 5.05 % 
0.08 0.08 % 
N =2000 
-67.7 kPa 
35 .8 kPa 
6.14 % 
0.07 % 
A alborg University 
Enclosure No . 33 










Job: MAST III 
Exec uted: KPJ 
Evaluated: KPJ 


















A alborg University 
Enclosure No. 33 


















Iso tropic compression 
Anisotropic compression 
Precycling 
Cyclic Triaxial Test No. 9701.64 




















































A alborg University 
Enc losure No. 33 
Checked: KPJ 
Page 1 
Description of soil 
0 osterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
C al.d at 1998-01-23 B -valu e 
Test program Isotropic co nsolidation, d : 
r 
Loading rate : 
Aniso tropic consolidation, -r : 
0 
Loading rate: 






Loading rate : 
D A pp lied drained 
~Appli ed undrained 
Cyclic loading, .0.-r : 
eye 
Period : 
Iso tropic co mp ress ion 
Confining press ure (o) 




Volumetric strain (e) 
Aniso tropic compressio n 
Shear stress (-r ) 
0 
Confining pressure ( crr) 
Pore pressure (u) 
Ax ial strain (£
3
) 
Volumetric strain (Ev) 
Job: MAST III 
Executed : KPJ 
Eva luated: KPJ 
Aalborg University 
Enclosure No. 34 
Checked: KPJ 





































0.3 1 % 
0.48 % 
Cyclic Triaxial Test No. 9701.65 
Cyclic loading (drained precycling) 
Number of cycles applied (N) 
Axial strain (Ea) 
Volumetric strain (~:) 
Anisotropic com pressio n 




Pore pressure (u) 
Axial strain (ea) 
Volumetric stra in (e.,) 
Cyclic loading N=1 
Permanent pore pressure (uP) -24.7 
Cyclic pore pressure (ucyc) 34.8 
Permanen t axial strain(~) -0.49 
Cyclic axial strain (e~yc) 0.22 
N=71 
Permanent pore pressure (uP) 5.4 
Cyclic pore pressure (ucyc) 160.1 
Permanen t axial strain (E~) -13.9 0 
Cyclic axial strain (e~yc) 3.48 
Permanent pore pressure (uP) 
Cyclic pore pressure (ucyc) 
Permanent axial strain (E~) 
Cyclic axial strain (E~yc) 









Job: MAST III 












-25 .2' kPa 
325.1 kPa 




20.4 17.3 kP a 
7 8.8 13 3.8 kPa 
-2.28 -7.23 % 










































A alborg University 
Enclosure No. 34 
Checked: KPJ 





























Cyclic Triaxial Test No. 9701.65 
200 
---- ---- -----0 
































Enclosure No. 34 
Checked: KPJ 
Page 1 
Descrip tion of soi l 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
C al.dat 1998-01 -22 B -v alue 
Test prog ram Isotropic consolidation, d : 
r 
Lo ading rate: 
An isotropic consolidation, -r 
0 
Loading ra te: 
Cyclic loading, il-rPre: 
eye 
Pe riod: 
Anisotropic consolidation, 't : a 
Loading rate: 
0 Applied drained 
~Applied undrained 
Cyclic loading, il-r : eye 
Perio d: 
Isotropic compression 
Confining pressu re (crr) 




Volumetric strain (ev) 
Anisotropic compression 
Shear stress (-r) 
0 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (ea) 
Volumetric strain (ev) 




Enclosure No . 35 
Checked: KPJ 



























kP a/m in 
kPa 
kPa 












Cyclic Triaxial Test No. 9701.66 
Cyclic loading (drained precycling) 
N urn ber of cyc les applied (N) 
Axial strain (en) 
Vo lum etric strain (ev) 
Anisotropic compression 
Shear stress ('tn) 
Confin ing pressure (cr
1
) 
Pore pressure (u) 
Axial strain (ea) 
Vol ume tric strain (e) 
Cyclic loading N= 1 
Permanen t pore pressure (uP) -24 .0 
Cyclic pore pressure (ucyc) 29.7 
Permanent axial strain (e~) 0.57 
Cyclic axial strain (e~yc) 0.20 
N=lOO 
Permanent pore press ure (uP) -24 .2 
Cyclic pore pressure (ucyc) 19.2 
Permanent axial strain(~) 1.12 
Cyclic axia l strain (e~yc) 0.05 
N= 1250 
Permanent pore press ure (uP) -27.7 
Cyc lic pore pressure (ucyc) 20.3 
Permanent axial strain(~) 1.40 




















Job: MAST Ill 
Executed: KPJ 



























-26.5 -25.4 kPa 
18 .5 19.0 kPa 
0.94 1.03 % 
0.05 0.05 % 
N=750 N= 1000 
-22.9 -24.8 kPa 
19 .7 20.1 kPa 
1.36 1.38 % 
0.04 0.04 % 
N=2000 




A a lborg Univers ity 











Job: MAST Ill 
Executed : KPJ 







































Iso tro pic co rn press io n 
1.0 
l.O 
Anisotropic compress ion 
Precycling 








































Job: MAST lii 
Executed: KPJ 













Enclosure No. 35 
Checked: KPJ 
Page 1 
Description of soil 
Oosterschelde Sand Dimension 
Height [mm] 
Cyclic Triaxial Apparatus Diameter [mm] 
Calibration file Date Void ratio 
C al.dat 1998-0 1-19 B·value 
Test program Isotropic co nsolidation, d : 
r 
Loading rate: 
Anisotropic conso lidation , 1: : 
0 
Loading rate: 
Cyclic loading , .6-~re: 
eye 
Period : 
Anisotropic conso lidation , 1: : a 
Loading rate : 
~Applied drai ned 
0 Applied undrained 
Cyclic loading, .6.1: : 
eye 
Period: 
Isotropic corn pression 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (Ea) 
Volumetric strain (Ev) 
Ani so tropic compress ion 
Shear stress (1:) 
0 
Confining pressure (crr) 
Pore pressure (u) 
Axial strain (€a) 
Volumetric strain (€v) 
Job: MAST III 
Executed: KPJ 
Eva lua ted: KPJ 
Aa!borg University 
Enclosure No. 36 
Checked: KPJ 

































325 .6 kPa 
200 .6 kPa 
0.1 0 % 
0.42 % 
62.9 kPa 




Cyclic Triaxial Test No. 9701.67 
Cyclic loading (drained precycling) 
Nu mb er of cycles app lied (N) 
Axial strain (ea) 
Volumetric strain (e) 
Ani so tropic compression 
Shear stress (-t) a 
Confining press ure (crr) 
Pore pressure (u) 
Axia l strain (ea) 
Volumetric strain (e) 
Cyclic loading N=1 
Perm anent pore pressure (uP) -3 8.1 
Cyclic pore pressure (ucyc) 52.6 
Permanent axial strain(~) 1.10 
Cyc lic axial strain (e~yc) 0.27 
N = 100 
Permanent po re pressure (uP) -67.6 
Cyclic pore press ure (ucyc) 24.9 
Permanent axial strain(~) 2.23 
Cyclic axial strain (e~yc) 0.07 
N = 1250 
Permanent pore pressure (uP) -3 3 '1 
Cyc lic pore pressure (ucyc) 13.6 
Permanen t axial strain (e~) 3.50 




















Job: MAST III 
Executed: KPJ 
























1 .25 % 
0.55 % 
N=25 N=50 
-66.4 -68.0 kPa 
23 .8 24.7 kPa 
1.84 2.03 % 
0.07 0.07 % 
N=750 N =1000 
-45.7 -37.7 kPa 
17.5 15.3 kPa 
3.08 3.29 % 






Aalbo rg University 

































Enclosure No. 36 
Checked: KPJ 
-1.0 



















An isotrop ic corn press ion 
Precycl ing 









































N [ -] 
-
1000 
N [ -] 
-
Job: MAST Ill 
Executed : KPJ 
Evaluated: KPJ 
Page 4 















Aa lborg Un iversity 
Enc losure No. 36 
Checked: KPJ 
